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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-2, 6-11, 13, and 15 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Buchner et al (US 4,214,699). 

Regarding claim 1 , Buchner et al discloses the claimed invention for a hydrogen 
supply system (abstract), the system comprising a first hydrogen storage material and a 
second hydrogen storage material (column 2, lines 14-19), wherein the two hydrogen 
stores are separate (figure 2); and wherein the first hydrogen storage material can be 
activated to release hydrogen at a lower temperature than can the second hydrogen 
storage material (column 2, lines 45-68); wherein at least a proportion of the hydrogen 
released from the first hydrogen storage material is utilised to activate the second 
hydrogen storage material; and wherein at least a proportion of the hydrogen released 
from the second hydrogen storage material is made available to a hydrogen 
consumption system (figure 2), and wherein the second hydrogen storage material is 
activated by oxidising a proportion of the hydrogen released from the first hydrogen 
storage material in a hydrogen burner unit (figure 2 - hydrogen consumption system is 
inherently a burner unit , ie the motor; column 3, lines 3-21). 
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Regarding claim 2, Buchner et al discloses all of limitations as set forth above. 
Buchner et al discloses the claimed invention for wherein a proportion of the hydrogen 
released from the first hydrogen storage material is made available to the hydrogen 
consumption system (figure 2). 

Regarding claim 6, Buchner et al discloses all of limitations as set forth above. 
Buchner et al discloses the claimed invention for one or more heat exchangers (figure 2, 
radiator is heat exchanger to remove heat in motor that produced by hydrogen) to 
remove heat from the hydrogen released from the first or second hydrogen storage 
materials. 

Regarding claim 7, Buchner et al discloses all of limitations as set forth above. 
Buchner et al discloses the claimed invention for wherein the first hydrogen storage 
material is selected from the group consisting of an AB 5) an AB 2 , and an AB type 
material, and any combination thereof (column 2, lines 14-19). 

Regarding claim 8, Buchner et al discloses all of limitations as set forth above. 
Buchner et al discloses the claimed invention for he first hydrogen storage material is 
selected from the group consisting of LaNi 5 , Al doped LaNi 5 , CeNi 5 , Al doped CeNi 5 , 
CaNi 5 , Mn doped CaNi 5 , TiVMn, Zr doped TiCrMn, Zr doped TiCr 2 , Co doped TiV2, 
Fe/Ti, Ti/Zr, Ti(MnV) and Ti(MnCr), and any combination thereof (column 2, lines 14- 
19). 

Regarding claim 9, Buchner et al discloses all of limitations as set forth above. 
Buchner et al discloses the claimed invention for wherein the second hydrogen storage 
material comprises Mg (column 2, lines 14-19). 
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Regarding claim 10, Buchner et al discloses all of limitations as set forth above. 
Buchner et al discloses the claimed invention for wherein the second hydrogen storage 
material further comprises PGM (column 2, lines 14-19; Ni is PGM, since it has the 
similar physical, chemical properties and the ability to absorb hydrogen like Pd and Pt). 

Regarding claim 1 1 , Buchner et al discloses all of limitations as set forth above. 
Buchner et al discloses the claimed invention for wherein the second hydrogen storage 
material is MgH 2 or Mg H 2 /Ni, or any combination thereof (column 2, lines 1 4-1 9). 

Regarding claim 13, Buchner et al discloses all of limitations as set forth above. 
Buchner et al discloses the claimed invention for wherein the hydrogen consumption 
system comprises an internal combustion engine (abstract - motor vehicle has 
combustion engine). 

Regarding claim 15, Buchner et al discloses the claimed invention for a method 
of activating a second hydrogen storage material for supplying a hydrogen consumption 
system, which method comprising utilising at least a proportion of a stream of hydrogen 
generated by activating a separate first hydrogen storage material (column 2, line 45 - 
column 3, line 21). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 1-2, 4-11, and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Buchner et al (US 4,214,699). 

Regarding claim 1 , Buchner et al discloses the claimed invention for a hydrogen 
supply system (abstract), the system comprising a first hydrogen storage material and a 
second hydrogen storage material (column 2, lines 14-19), wherein the two hydrogen 
stores are separate (figure 2); and wherein the first hydrogen storage material can be 
activated to release hydrogen at a lower temperature than can the second hydrogen 
storage material (column 2, lines 45-68); wherein at least a proportion of the hydrogen 
released from the first hydrogen storage material is utilised to activate the second 
hydrogen storage material (column 3, lines 3-19); and wherein at least a proportion of 
the hydrogen released from the second hydrogen storage material is made available to 
a hydrogen consumption system (figure 2). Buchner et al does not explicitly disclose 
wherein the second hydrogen storage material is activated by oxidising a proportion of 
the hydrogen released from the first hydrogen storage material in a hydrogen burner 
unit . It would have been obvious to one having ordinary skill in the art at the time of the 
invention was made to provide a secondary motor for backup during maintenance as a 
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hydrogen burner unit, since it has been held that mere duplication of the essential 
working parts of a device involves only routine skill in the art. St. Regis Paper Co. V. 
Bemis Co., 193 USPQ 8. 

Regarding claim 2, Buchner et al discloses all of limitations as set forth above. 
Buchner et al discloses the claimed invention for wherein a proportion of the hydrogen 
released from the first hydrogen storage material is made available to the hydrogen 
consumption system (figure 2). 

Regarding claim 4, Buchner et al discloses all of limitations as set forth above. 
Buchner et al discloses the claimed invention except for wherein the first hydrogen 
storage material can be activated to release hydrogen at a temperature of less than 
100°C . It would have been obvious to one having ordinary skill in the art at the time of 
the invention was made to provide wherein the first hydrogen storage material can be 
activated to release hydrogen at a temperature of less than 100°C , since it has been 
held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re 
Aller, 105 USPQ 233. 

Regarding claim 5, Buchner et al discloses all of limitations as set forth above. 
Buchner et al discloses the claimed invention except for wherein the second hydrogen 
storage material can be activated to release hydrogen at a temperature of from 250°C 
to 350°C . It would have been obvious to one having ordinary skill in the art at the time 
of the invention was made to provide the second hydrogen storage material can be 
activated to release hydrogen at a temperature of from 250°C to 350°C . since it has 
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been held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re 
Aller, 105 USPQ 233. 

Regarding claim 6, Buchner et al discloses all of limitations as set forth above. 
Buchner et al discloses the claimed invention for one or more heat exchangers (figure 2, 
radiator is heat exchanger to remove heat in motor that produced by hydrogen) to 
remove heat from the hydrogen released from the first or second hydrogen storage 
materials. 

Regarding claim 7, Buchner et al discloses all of limitations as set forth above. 
Buchner et al discloses the claimed invention for wherein the first hydrogen storage 
material is selected from the group consisting of an AB 5 , an AB2, and an AB type 
material, and any combination thereof (column 2, lines 14-19). 

Regarding claim 8, Buchner et al discloses all of limitations as set forth above. 
Buchner et al discloses the claimed invention for he first hydrogen storage material is 
selected from the group consisting of LaNi 5 , Al doped LaNi 5 , CeNi 5 , Al doped CeNi 5 , 
CaNi 5 , Mn doped CaNi 5 , TiVMn, Zr doped TiCrMn, Zr doped TiCr 2 , Co doped TiV 2 , 
Fe/Ti, Ti/Zr, Ti(MnV) and Ti(MnCr), and any combination thereof (column 2, lines 14- 
19). 

Regarding claim 9, Buchner et al discloses all of limitations as set forth above. 
Buchner et al discloses the claimed invention for wherein the second hydrogen storage 
material comprises Mg (column 2, lines 14-19). 
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Regarding claim 10, Buchner et al discloses all of limitations as set forth above. 
Buchner et al discloses the claimed invention for wherein the second hydrogen storage 
material further comprises PGM (column 2, lines 14-19; Ni is PGM, since it has the 
similar physical, chemical properties and the ability to absorb hydrogen like Pd and Pt). 

Regarding claim 1 1 , Buchner et al discloses all of limitations as set forth above. 
Buchner et al discloses the claimed invention for wherein the second hydrogen storage 
material is MgH 2 or Mg H 2 /Ni, or any combination thereof (column 2, lines 1 4-1 9). 

Regarding claim 13, Buchner et al discloses all of limitations as set forth above. 
Buchner et al discloses the claimed invention for wherein the hydrogen consumption 
system comprises an internal combustion engine (abstract - motor vehicle has 
combustion engine). 

6. Claims 3, 12, and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Buchner et al (US 4,214,699) as applied to claim 1 above in view of Gelsey (US 
2003/0162059). 

Regarding claim 3, Buchner et al discloses all of limitations as set forth above. 
Buchner et al discloses the claimed invention except for wherein a proportion of the 
hydrogen released from the second hydrogen storage material is used to recharge the 
first hydrogen storage material. Gelsey teaches that it is known to have a proportion of 
the hydrogen released from the second hydrogen storage material is used to recharge 
the first hydrogen storage material ([0045]). It would have been obvious to one having 
ordinary skill in the art at the time of the invention was made to provide a proportion of 
the hydrogen released from the second hydrogen storage material is used to recharge 
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the first hydrogen storage material as taught by Gelsey in order to conserve energy and 
lower capital cost. 

Regarding claim 12, Buchner et al as modified discloses all of limitations as set 
forth above. Note that Buchner et al as modified discloses the claimed invention for 
wherein the hydrogen consumption system comprises a fuel cell (Gelsey - abstract). 

Regarding claim 14, Buchner et al as modified discloses all of limitations as set 
forth above. Note that Buchner et al as modified discloses the claimed invention for a 
power source (Gelsey - abstract). 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US 20010039803, US 20060003193, US 20070169852, US 
20070289882, US 20070297964, US 4385726, US 5753383, US 6591616, US 
6627340, US 7306780, US 7405013. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DUNG BUI whose telephone number is (571)270-7077. 
The examiner can normally be reached on Mon. - Thurs., 7:30 a.m. -5 p.m., EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Duane Smith can be reached on (571 )272-1 1 66. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/DUANE SMITH/ 

Supervisory Patent Examiner, Art 

Unit 1797 

DB 



